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Claims 

What is claimed is: 

A 5,9-suljstituted tetracycline. 



A compound of claim 1 of the following Formula I: 

CH 3 r 2 N(CH 3 ) 2 




OH O 



OH 



(I) 



wherein R is alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkylamino; or an aryalkyl; 

is alkanoyl; aroyl; alkaroyl; carbocyclic aryl, heteroaromatic, alkyl; 
alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; alkylsulfonyl; alkylamino; or 
an aryalkyl; 

Z is hydrogen, alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkylamino; aryalkyl, carbocyclic aryl, heteroalicyclic or 
heteroaromatic group; ^nd pharmaceutical^ acceptable salts thereof. 
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A compoun 
5-propionate 



9-chloro-t-bu ty 1-5 -propionate doxycycline; 
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-butyl-6-a 
butyl-5-o 
butyl-6-a 



;-butyl-6-a 
-butyl-6-a 



of claim 1 that is 
9-t-butyl doxycycline; 



pha-deoxy-5 -oxy-tetracy cline ; 
tytetracycline; 

pha-deoxy-5 -formyloxy-tetracycline; 



-butyl-6-alpha-deoxy-5-acetoxy-tetracycline; 



pha-deoxy-5 -propionyloxy-tetracy cline; 
pha-deoxy-5 -phenylcarbonyloxy-tetracycline; 
-buty 1-6-aI pha-deoxy-5 -benzy lcarbony loxy-tetracycline; 
:-butyl-6-al pha-deoxy-5 -dimethy laminocarbonyloxy-tetracy cline; 
-buty 1-6-al pha-deoxy-5 -cyclopentylcarbonyloxy-tetracy cline; 
butyl-6-al Dha-deoxy-5-cyclobutylcarbonyloxy-tetracycline; 
butyl-6-al sha-deoxy-5 -cyclohexylcarbonyloxy-tetracycline; 
butyl-6-al Dha-deoxy-5 -cycloheptylcarbonyloxy-tetracycline; 
chloro-t-butyl)-6-alpha-deoxy-5 -oxy-tetracy cline; 
(dimethyl£mino)-t-butyl]-6-alpha-deoxy-5-oxy-tetracycline; 
amino)-t-bup4r6-alpha-deoxy-5-oxy-tetracycline; 
(piperidinci)-t-butyl]-6-alpha-deoxy-5-oxy-tetracycline; 
(diethylarninoV-t-butyl]-6-alpha-deoxy-5-oxy-tetracycline; 
(dipropylai nino)-t-butyl]-6-alpha-deoxy-5-oxy-tetracycline; 

ino)-t-butyl]-6-alpha-deoxy-5-formyloxy-tetracycline; 

l]-6-alpha-deoxy-5 -acetoxy-tetracycline; 
(dimetb£ldjrnino)-t-^^ 

(dimethylamIno)-t-buxyl]-6-alpha-deoxy-5-phenylcarbonyloxy-tetracycline; 
(dimethy la mino)-t-butyl] -6-alpha-deoxy-5-benzylcarbonyloxy-tetracycline; 
(dimethyl£mino)-j/butyl]-6-alpha-deoxy-5 -dimethylaminocarbonyloxy- 
racycline; 

(dimeth)HjimhTO)-t-butyl]-6-alpha-deoxy-5-cyclopentylcarbonyloxy- 
racycline; \^ 

(dimethyls mino)-t-butyl]-6-alpha-deoxy-5-cyclobutylcarbonyloxy- 
racycline; 

(dimethyl£mino)-t-butyl]-6-alpha-deoxy-5-cyclohexylcarbonyloxy- 
racycline; or 

(dimethyla)jaino)-t-butyl]-6-alpha-deoxy-5-cycloheptylcarbonyloxy- 
racy cline; and pharmaceutical^ acceptable salts thereof. 
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The compound of claim 2 wherein R is alkyl having 1 to about 20 carbon atoms; 
alkenyl having 2 to about' 20 carbon atoms; alkynyl having 2 to about 20 carbon 
atoms; alkoxy having 1 to about 20 carbon atoms; alkylthio having 1 to about 20 
carbon atoms; alkylsulfinyl having from 1 to about 20 carbon atoms; 
alkylsulfonyl having from 1 to about 20 carbon atoms; alkylamino having from 1 
to about 20 carbon atoms; or ary alkyl; 

R2 is alkyl having 1 to about 20 carbon atoms; alkenyl having 2 to about 
20 carbon atoms; alkynyl 2 to about 20 carbon atoms; alkoxy 1 to about 20 
carbon atoms; alkylthio having 1 to about 20 carbon atoms; alkylsulfinyl having 
from 1 to about 20 carbon atoms; alkylsulfonyl having from 1 to about 20 carbon 
atoms; alkylamino having from 1 to about 20 carbon atoms; or ary alkyl; alkanoyl 
from 1 to about 20 carbon atoms; aroyl; alkaroyl; carbocyclic aryl, 
heteroaromatic; and 

Z is hydrogen, alkyl having 1 to about 20 carbon atoms; alkenyl having 2 
to about 20 carbon atoms; alkynyl 2 to about 20 carbon atoms; alkoxy 1 to about 
20 carbon atoms; alkylthio having 1 to about 20 carbon atoms; alkylsulfinyl 
having from 1 to about 20 carbon atoms; alkylsulfonyl having from 1 to about 20 
carbon atoms; alkylamino having from 1 to about 20 carbon atoms; aryalkyl; 
carbocyclic aryl, or an heteroalicyclic group. 

The compound of claim 2 wherein R is alkyl having 1 to about 1 2 carbon atoms; 
alkenyl having 2 to 12 about carbon atoms; alkynyl having 2 to 12 about carbon 
atoms; alkoxy having 1 to about 1 2 carbon atoms; alkylthio having 1 to about 1 2 
carbon atoms; alkylsulfinyl having 1 to about 12 carbon atoms; alkylsulfonyl 
having 1 to about 12 carbon atoms; alkylamino having 1 to about 12 carbon 
atoms; or benzyl; 

R2 is alkyl having 1 to about 12 carbon atoms; alkenyl having 2 to 12 
about carbon atoms; alkynyl having 2 to 12 about carbon atoms; alkoxy having 1 
to about 12 carbon atoms; alkylthio having 1 to about 12 carbon atoms; 
alkylsulfinyl having 1 to about 12 carbon atoms; alkylsulfonyl having 1 to about 
12 carbon atoms; alkylamino' having 1 to about 12 carbon atoms; benzyl; aroyl; 
alkaroyl; carbocyclic aryl, heteroaromatic; and Z is hydrogen. 

2 

The compound of claim 2 wherein R and/or R is selected from the group 
consisting of t-butyl; chloro-t-butyl; (dimethylamino)-t-butyl; propionate; 
piperidinoethyl; formyjoxy; acetoxyj propionyloxy^pheny lcar bpnyloxy; 
benzylcarbonyloxy; piperidino; amir^o; diethylamino; dipropylamino; 
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acetylcarbonyloxy; propionylcarbonyloxy; phenylcarbonyloxy; 

^ 1. _ * ' 

benzylcarbonyloxy; dimethylaminocarbonjdoxy; cyclopentylcarbonyloxy; 
cyclobutylcarbonyloxy; cyclohexylcarbonyloxy; cycloheptylc arbony loxy; and Z 
is hydrogen. 

The compound of claim 1, wherein said compound is selected from the group 
consisting of 5-propionate-9-t-butyl doxycycline; 9-t-butyl-6-deoxy-5- 
propionylcarbonyloxytetracycline, 9-t-butyl-6-deoxy-5- 
acetylcarbonyloxytetracycline, 9-t-butyl-6-deoxy-5- 
cyclobutylcarbonyloxytetracycline, and pharmaceutically acceptable salts 
thereof. 



15 9. 



20 



A 9,13-substitutep tetracycline compound. 



A compound of Alaim 8 that is of the following Formula II 



wherei 
alkylsulfonyl; 

R 1 is 
alkylsulfinyl; 

Xand 
sulfhydryl; arAi 




(II) 



is alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
cylamino; or an ary alkyl; 
^drogen, hydroxy, alkyl; alkenyl; alkynyl; alkoxy; alkylthio; 
nyl; alkylamino; or an aryalkyl; 

h independently hydrogen; halogen; hydroxyl; cyano, 
yl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 




alkylsulfonyl; alkylamino; or an aryalkyl; 



i, alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
ryalkw, carbocyclic aryl, 
group; and phanA^ce^itically acceptable salts thereof. 



Z is hyc 

/ y _ 

25 alkylsulfonyl; alkyteijikro; aryalkyl, carbocyclic aryl, heteroalicyclic or heteroaromatic 



10. 
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A compound ©f clmm 8 that is: 
1 3 -cy clopepre fthio-9-t-buty 1-5 -oxy -tetracycline; 
1 3-methylthio ^-t-butyl-5-oxy-tetracycline; 
1 3-ethvlthio-9 -t-butyl-5-oxy-tetracycline; 
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3-propylthio-9-t-buty 



-5 -oxy -tetracycline; 



3-isopropylthio-9-t-bi tyl-5-oxy-tetracycline; 



3-butylthio-9-t-butyl- 



> -oxy-tetracy cline ; 



3-isobutylthio-9-t-butyl-5-oxy-tetracycline; 
3-pentylthio-9-t-butyl-5-oxy-tetracycline; 
3-isopentylthio-9-t-b\ tyl-5-oxy-tetracycline; 
3-cyclobutylthio-9-t-l >utyl-5-oxy-tetracycline; 
3-cyclopentylthio-9-t butyl-5-oxy-tetracycline; 
3-cyclohexylthio-9-t- Dutyl-5-oxy-tetracycline; 
3-phenylthio-9-t-butyl-5-oxy-tetracycline; 
3-(3,4-dichlorophen^ l)thio-9-t-butyl-5-oxy-tetracycline; 
3-benzylthio-9-t-butyl-5-oxy-tetracycline; 
3 -(4-chlorobenzy l)th io-9-t-buty 1- 5 -oxy-tetracy cline ; 
3 -(3 ,4-dichlorobenzy l)thio-9-t-buty 1-5 -oxy-tetracy cline; 
3 -(4-methoxy benzyl ithio-9-t-butyl-5-oxy-tetracycline; 
3-(2,3-dihydroxypro 3yl)thio-9-t-butyl-5-oxy-tetracycline; and 
5-propionate- 1 3-cyclc pentylthio-9-t-butyl oxytetracy cline; 
5-propionate- 1 3-cycl( ►pentylthio-9-piperidinoethyl oxytetracycline; 
and pharmaceutically acceptable salts thereof. 

A 5,9, 1 3-substituted tetracycline. 



A compound < 



at is of the following Formula III: 




an) 



wherein R is alkylf alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkylamino; or an aryalkyl; 

is alkanoylj aroyl; alkaroyl; carbocyclic aryl, heteroaromatic, alkyl; 
alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; alkylsulfonyl; alkylamino; or 
an aryalkyl such as benzyl; 
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X and Y are each independently hydrogen; halogen; hydroxyl; cyano, 
sulfhydryl; amino; alkyl; jalkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkyfamin©; or an aryalkyl; 

Z is hydrogen, alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkylamino; aryalkyl, carbocyclic aryl, heteroalicyclic or 
heteroaromatic group; and pharmaceutically acceptable salts thereof. 



13. A compound of claim A 1 that is: 

13-cyclopentylthio-9-l[-butyl-5-formyloxy-tetracycline; 
10 13-methylthio-9-t-buwl-5-acetoxy-tetracycline; 

13-ethylthio-9-t-butyi-5-propionylcarbonyloxy-tetracycline; 

13-propylthio-9-t-bu|yl-5-butanylcarbonyloxy-tetracycline; 

13-isopropylthio-9-tjbutyl-5-cyclopentylcarbonyloxy-tetracycline; 

13-butylthio-9-t-butyl-5-cyclohexylcarbonyloxy-tetracycline; 
15 13-isobutylthio-9-t-putyl-5-cycloheptylcarbonyloxy-tetracycline; 

13-pentylthio-9-t-butyl-5-formyloxy-tetracycline; 

13-isopentylthio-9-x-butyl-5-acetoxy-tetracycline; 

13-cyclobutylthio-Y-t-butyl-5-propionylcarbonyloxy-tetracycline; 

13-cyclopentylthiof-9-t-butyl-5-cyclopentanylcarbonyloxy-tetracycline; 
20 13-cyclohexylthio+9-t-butyl-5-cyclohexylcarbonyloxy-tetracycline; 

13-phenylthio-9-tJbutyl-5-phenylacetylcarbonyloxy-tetracycline; 

13-cyclopentylthi]o-9-[(dimethylamino)-t-butyl]-6-alpha-deoxy-5-formyloxy- 

tetracycline; 

13-cyclopentyltJ^t5 z 9^[(dimethylamino)-t-butyl]-6-alpha-deoxy-5-acetoxy- 
25 tetracycline^ 

13-cyclo^m1yltHio-0-[(dimethylamino)-t-butyl]-6-alpha-deoxy-5- 

propio4ylcanbonylpxy-tetracycline; 

1 3-cyclopentylth^ 

phenylcarbon^^xy-tetra<cycline; 
30 1 3-cyclopentylmio-9-[^aimethylamino)-t-butyl]-6-alpha-deoxy-5 - 

benzylcarbonyl oxy-t^tracycline; 

13-cyclopentyl hio/9-[(dimethylamino)-t-butyl]-6-alpha-deoxy-5-dimethylamino 
carbonyloxy-te racycline; 

13-cyclopentyl :hio-9-[(dimethylamino)-t-butyl]-6-alpha-deoxy-5-cyclopentyl 
35 carbonyloxy-te tracycline; 

13-cyclopentyl thio-9-[(dimethylamino)-t-butyl]-6-alpha-deoxy-5-cyclobutyl 
carbonyloxy-tetracycline; 
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13-cyclopentylthio-9-[(dimethylamino)-t-butyl]-6-alpha-deoxy-S-cyc^ 
carbonyloxy-tetracyclinef, or 

13-cyclopentylthio-9-[(qimethylamino)-t-butyl]-6-alpha-deoxy-5-cyclohept^ 
carbonyloxy-tetracycline; and pharmaceutically acceptable salts thereof. 



14. A compound of the following Formula IV: 

CH 3 

OH 



10 



H 
I 

N-Z 



(IV) 



OH O OH 

wherein R^/is alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkjflamino; or an aryalkyl; 

Z is hydrogen, alkyl; alkenyl; alkynyl; alkoxy; alkylthio; alkylsulfinyl; 
alkylsulfonyl; alkylamino; aryalkyl, carbocyclic aryl, heteroalicyclic or 
heteroaromatic group; afia pharmaceutically acceptable salts thereof. 



OH 



O 



15 



15. A compound of claim 14 which is 
9-t-butyl tetracycline; 
9-t-butyl anhydrotetracycline; 

9-t-butyl minocycline; and pharmaceutically acceptable salts thereof. 



20 



16. The compot 
atoms; alkeny 

carbon atoms; 

1 



25 



3 

claim 14 wherein R is alkyl having 1 to about 20 carbon 
iving 2 to about 20 carbon atoms; alkynyl having 2 to about 20 
(lkoxy having 1 to about 20 carbon atoms; alkylthio having 1 to 
"atonte; alkylsulfinyl having from 1 to about 20 carbon atoms; 



30 



about 20 cart 

alkylsulfonyl having from 1 to about 20 carbon atoms; alkylamino having from-1 
to about 20 carbon atoms; or aryalkyl; and 

Z is hvdrogpi, alkyl having 1 to about 20 carbon atoms; alkenyl having 2 
\t 20 carboil atoms; alkynyl 2 to about 20 carbon atoms; alkoxy 1 to about 
atom$; alkylthio having 1 to about 20 carbon atoms; alkylsulfinyl 

to about 20 carbon atoms; alkylsulfonyl having from 1 to about 20 
;; alkylamino having from 1 to about 20 carbon atoms; aryalkyl; 
fl 9 or an heteroalicyclic group. 



to abo 
20 carbl 
having^Aoxi^ 
carbon at 
carbocycl 



lici 



V 
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17. The compound of claim 14 wherein R is alkyl having 1 to about 12 carbon 
atoms; alkenyl having 2 to 12 about carbon atoms; alkynyl having 2 to 12 about 
carbon atoms; alkoxy having 1 tew about 12 carbon atoms; alkylthio having 1 to 
about 12 carbon atoms; alkylsulffinyl having 1 to about 12 carbon atoms; 
alkylsulfonyl having 1 to about A 2 carbon atoms; alkylamino having 1 to about 
12 carbon atoms; or benzyl; and Z is hydrogen. 

7 3 

1 8. The compound of claim 14 wherein R is selected from the group consisting of t- 
butyl; chloro-t-butyl; (dimetlwlamino)-t-butyl; methylcyclohexyl; 
methylcyclobutyl; methylpei|ltyl; bromomethylpentyl; nitromethylpentyl; and 
acetoxymethylpentyl. 



19. The compound of claim 14/ wherein said compound is selected from the group 
consisting of 9-t-butyl-6-deoxy-5-hydroxytetracycline, 9-[V-(l 9 - 

15 methyl)cyclohexyl]-6-deoxy-5-hydroxytetracycline, 9-[l '-(1 

methyl)cyclopentyl]-6-deoxy-5-hydroxytetracycline ? 9-[l'-(l 
methyl)cyclobutyl]-6-deoxy-5-hydroxytetracycline, 9-[2'-(2'-methyl)pentyl]-6- 
deoxy-5 -hydroxytetracyc line, 9- [4 ' -( 1' -bromo-4 ' -methy l)penty 1] -6-deoxy-5 - 
hy droxytetracycline, 9- [4' -( 1 ' -dimethy lamino-4 9 -methyl)pentyl]-6-deoxy-5 - 

20 hydroxytetracycline, 9-[4'-(r-pyrrolidinyl-4 , -methyl)pentyl]-6-deoxy-5- 

hydroxytetracycline, 9-[4'-(r-cyano -4'-methyl)pentyl]-6-deoxy-5- 
hydroxytetracycline, 9-||4^(l'-nitro -4'-methyl)pentyl]-6-deoxy-5- 
hydroxytetracycline, 9-/4 5 -(l '-acetoxy -4 , -methyl)pentyl]-6-deoxy-5- 
hydroxytetracycline);/9-t-buiyl tetracycline; 9-t-butyl anhydrotetracycline; 9-t- 

25 butyl minocycline; and pharmaceutically acceptable salts thereof. 
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20. A method for treating /against a targeted microogranism comprising 



21. 



22. 



administering to 
19. 

A method for triatinj ; 
compound of any on$ 



A method for treatin: \ 
microorganism infecti 
administering to the 



rtJorgamsm a compound of any one of claims 1 through 



agaitfst bacteria comprising administering to the bacteria a 
ofxlaims 1 through 19. 



a mammal suffering from or susceptible to a 
ecftion or disease associated therewith comprising 

mammal a compound of any one of claims 1 through 19. 



V 
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23. A method for treating a mamma/ suffering from or susceptible to bacteria 

infection comprising administe/ing to the mammal a compound of any one of 
claims 1 through 19. 

5 24. The method of claim 22 or i.3 wherein the mammal is a human. 

25. The method of any one of/claims 20-22 wherein the microorgansim or bacteria is 
tetracycline sensitive. 



10 26. The methocfof any onepf 9laim^ / 20-22 wherein the microorgansim or bacteria is 
tetracycline resisi ant. 

27. The method of any of^of claims wherein the bacteria is E. coll., S. aureus 
or E. faecal is. 

15 

28. A method for concerting tetracycline resistant bacteria into tetracycline resistant 
bacteria, comprising 

a) contacting the resistant bacteria with a predetermined quantity of a 
compound of any one of claims 1 through 1 1 , and 
20 b) concomitantly administering to the bacteria a predetermined quantity of a 

tetracycmne-type compound that is different than the compound of step a). 

29; A pharmaceutical composition/^ any one of claims 1 through 19. 





